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MSSM
Sector

SUSY 
Breaking 

Sector

gauge 
interaction

•There may be only one scale in the SUSY breaking sector
   (no separate SUSY breaking and messenger scales)     

Low scale direct gauge mediation

SU(3)C × SU(2)L × U(1)Y

•Theoretically elegant !

Λ ∼ 100 TeV
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Phenomenological Advantages

SUSY breaking scale
Λ ∼ 100 TeV

MSSM soft mass
msoft ∼

g2
SM

16π2
Λ ∼ 1 TeV

•hidden sector particle mass
mhid ∼ Λ ∼ 100 TeV

•gravitino mass

m3/2 ∼ Λ2/MPlanck ∼ 1 eV
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Phenomenological Advantages

•gravitino mass m3/2 ∼ Λ2/MPlanck ∼ 1 eV
No cosmological gravitino problems
 if m3/2 < 16 eV [Viel et al., 2005]

gravitino problem : •overclosure of  the universe
•spoiling the big-bang nucleosynthesis{
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Phenomenological Advantages

•hidden sector particle mass mhid ∼ Λ ∼ 100 TeV

•gravitino mass m3/2 ∼ Λ2/MPlanck ∼ 1 eV
No cosmological gravitino problems
 if m3/2 < 16 eV [Viel et al., 2005]

Strongly coupled dark matter [Dimopoulos et al., 1996]

gravitino problem : •overclosure of  the universe
•spoiling the big-bang nucleosynthesis{

�
g2 ∼ 0.1, mDM ∼ 100 GeV
g2 ∼ (4π)2, mDM ∼ 100 TeV

(WIMP)
(strongly coupled )

ΩDMh2 ∝ �σv2�−1
annihilation ∝

�
g2/mDM

�−2
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•Strongly coupled SUSY breaking sector with a single  
  mass scale                          is very attractive !Λ ∼ 100 TeV

Λ ∼ 100 TeV

MSSM soft masses

No gravitino problems

Strongly coupled
thermal relic dark matter

•We would like to construct a model which realizes 
  this scenario.
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Our model

•SUSY breaking
•Gauge mediation
•Dark matter

I will discuss{
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A new SUSY breaking model  

matter:

SU(NC) gauge theory

quarks:

singlets: S (NQ ×NQ)

tree level superpotential:

Wtree = λSQQ̃ + mP PP̃

�
Q, Q̃ (NQ flavor)
P, P̃ (NP flavor)
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A new SUSY breaking model  

matter:

SU(NC) gauge theory

quarks:

S (NQ ×NQ)

tree level superpotential:

Wtree = λSQQ̃ + mP PP̃

The only mass scale

�
Q, Q̃ (NQ flavor)
P, P̃ (NP flavor)

singlets:
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energy scale

coupling of  

fixed
point

mP

SUSY

SUSY is dynamically broken at the scale mP

Strongly coupled
conformal fixed point

SU(NC)

Λ ∼ mP
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S

runaway
superpotential

quantum correction
to Kahler potential

SUSY breaking mechanism

Weff ∝ SNQ/NC

V (S)

|S| � mPIn the region

Keff ∝ |S2
|
1/∆ + O(mP /|S|){ ∆(    :scaling dim.)

(NQ < NC)
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matter:

SU(NC) gauge theory

quarks:

singlet: S (NQ ×NQ)

�
Q, Q̃ (NQ flavor)
P, P̃ (NP flavor)

SU(NC)gauge × SU(NP )flavorP, P̃ : Bi-fundamental of
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matter:

SU(NC) gauge theory

quarks:

singlet: S (NQ ×NQ)

�
Q, Q̃ (NQ flavor)
P, P̃ (NP flavor)

SU(NC)gauge × SU(NP )flavorP, P̃ : Bi-fundamental of

SU(NP )→ SU(5)GUT

(NP = 5)
:gauge mediation

152011年8月29日月曜日



Model (Gauge mediation)

16

matter:

SU(NC) gauge theory

quarks:

singlet: S (NQ ×NQ)

�
Q, Q̃ (NQ flavor)
P, P̃ (NP flavor)

SU(NC)gauge × SU(NP )flavorP, P̃ : Bi-fundamental of

SU(NP )→ SU(5)GUT

(NP = 5)No Landau pole problem
of  the SM gauge coupling

NC = 4 :

:gauge mediation
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•Hidden sector accidental “baryon” symmetry 

quarks Q,P : +1

anti-quarks Q̃, P̃ : −1

singlets S : 0

U(1)hid

The lightest particle charged under               is stable.U(1)hid

Dark matter candidate
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•Strongly coupled SUSY breaking sector with a single  
  mass scale                          is very attractive !Λ ∼ 100 TeV

Λ ∼ 100 TeV

MSSM soft masses

No gravitino problems

Strongly coupled
thermal relic dark matter

•We have constructed an explicit model.
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